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Maxwell Equations Using Conforming FEM
We consider the following problem:
Find the Eigenvalues A = w? corresponding to frequencies w > 0 such that 3(E, H) # 0 satisfies

curl E —iwpH =0 and curl H +iweE =0 in €2,

with perfect conductor boundary conditions E x n =0 and H - nn = 0 on 092. E belongs to Hy(curl; ).
The “electric” variational formulation:
Find the frequencies w > 0 such that

JE € Hy(curl; Q) \ {0} with / Ypcurl E - curl F = w? / eE-F and diveE =0 VF € Hy(curl; Q).
Q Q

[1] shows how conforming FEM can be used to solve Maxwell Eigenvalue problems. We choose e = 1 = p.
The main point in the used discretization:
Find the frequencies w > 0 such that

Ju € X with /

curlu - curlv + (u, v)y = w2/u ‘v Vv € Xy :={u € Hy(curl; Q) : divu € L*(Q)}
Q Q

is the bilinear form (u,v)y:
(u,v)y = s/ p(x)divudivo
Q

with a properly chosen weight p(x) and s € R,. A good choice is p(x) = r® where r is the distance to a
reentrant corner and o > 0 in a range depending on the angle of the reentrant corner.

Conforming hp FEM in 3D

The software Concepts [2] used to compute the problem given above, is described: data structures, algo-
rithms. Concepts is able to handle anisotropic approximation orders (p) in every element and anisotropic
h refinements: The theoretical basics are given.

Results and Outlook
Exponential convergence for diffusion problems (the theory and the software take this as a basis) and
Maxwell Eigenvalues for selected benchmark problems are shown.
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